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Bi$.^^fcmuwsii^<omM^misizjfm&umm*^hts buseh 1 co^sst*. Btra i g b t<db«ieis 2 ^^-« 

lEiHgliilXOHtPBtriHIIlcDaEffilC^TSSlllSiKJKffi^ -XjffciO'mrlB^ 1 ^mMV-XHi, MU^ 

2«:gsK©iiiWBE«:^)ffl*ii<*^is. s*fli*»ftfea. 

iB^'-f:t-K©iS2^^r-'-FJi*i. Bijia^ i^s ©rv-FJStt. -e-©±ffi*m»rii2^^M©. Iubb 

S©*a!«:»« i ©l¥®tClgii©e^%Wr -2. C i T - FJB©JS!Jt J: 0 BlilSnLH-CBl C H * *xri»5 C 

ti<!:^2.f«*«2«CiB«£©]^BEm;bffl*«<*^S. <!:*!^fr5i«*«9«:5B«©ilFiiiiE«:fclffl^i^3H*S 

cii^^e ] miE.^miim^ifi i g b t-c* *j . mriB s. 

I GBT©ll2^mM'<-:^>iT©B9fB*^i*S«©iS [fS^ 1 1 ] friBia8IJ*<?^fiKS*i/c^J^«:«SJ^MO 

filnSB»OllS*s. bSIBI GBT©$l^{cS:l:te)ti/c 30 S F ETsi^'JIJfiKSn. miieE]a5As?l5sS3ia/clIl.5tW© 

|tiiam^iS«ni^T©B!riB*^»Sffi©is«ing5^©/i ^msfc i g b t Aij^ESsn^. c i €:!»®ir i 

Ci««« 1 2 ] S!riB^:t»«*«ft^^(3:. m i ©£B 

-F*50fiS3ti. BulBGagp/)5?efiES*afc«l»lSJyii-©^^ gll^ en/cm2 ©£^S^:M«:AiiL. 

(C I GBlifim^^tliCt'&nWltnn^ 1 tClB friBHSS«i1-©®JS«CSW ^tlfclJIB I GB T«. 

tS©^Em:^3ffl^»(*^S. luiB^I^«:««*>6?cSiSffi$i©^l««S-^-^JB 
[if*:®8] BtrfB^*'-^;*-- F©-SI5«;«RET4friB* 

3?^s^g®iftajn;ga»©jf $3{i«. Buia i gb t©— su* Buia^|iW*»«©B!ri2ii2©±oi«:}gfiS3*x?t^2^« 

«JST^B^f^*ii«^s«®Sffi!aSlJ»©^s^J:*)<>/^3 40 sFu-^^Jii. 

i,ic i^^Sii-rsiiS^a? «:sai8©iSiiEm*ffl*^ HuiBOTia^^^seoMiam 1 ©imtcstRfifKcjBfiSS 

^gg. txtcm 2 «m^©m 1 ©-<- ;^ 11 1 . 

tiS*3i9] fnEm*S*®f*^^=-». Ml©^iS± B!IiaiPFl©'<-xBi*3K:jl!Rfi«j«:jBfiJE3n/c^ig^«© 

fcSW^Ji/cMici^SigiJmS. M2©±ffi±K:ia: |gi©Sv-:^@t. 

we>nfc^2©£^SE?rE«:j.fiL. luiam 1 «^S'<:-;^B<!:«5ia» 1 ©v-;^Jii©p^© 

lulBEDgBtiJI-cmilSCc^weti/cHtrfai GBTH. fIiail2««S'<-:^B«:e»'- F^IS*:n-Lrat:t6> 

m&^i^M^i>^hnti>^is3K<omim^m^-:^m ntcmKoy- y^mt=s:Mcmb. 

Bt)ie[asi5*^j&jjSi$n/c?ii^«cjgfi£S4i/cB>iia«jj^Mo s 

wriB¥^f*»ifi©B!jlB02 ©iB«C}B(dS$ii/cll2 ^« F E T«. 

MFU-f^ai. 50 |!FiB*«f*S«*»e.tt5iS«!rt©t(rffi3El^SM'<-:^ 



(3) 

3 

miz^mt^m^comMzm 2 co^micB^^ titcm 1 ®« 

wstEm 2 <D^- t luieM 2 © V - :^Ji i ©raomri H 
112 aima-^-^^Btcy- hffi^e€:/ruTS:w 6n/c 

^2©y-h«Si?&;Rffll/. 10 
luiB^ 1 ©i^S«. BiiiH^ 2 MmM<0^ 1 fci 2 

0'<-;^Ji i Huien 1 1 *j<fcc^W 2 © V -;^.B 
imstt. 151 2 ^ns! Yi'-om iwnen 1 

luiaSUSSli:. iulH^ 1 2 ©y- h^Sfcg^ 

C»*S 1 3 ] liifEiljSiE^^-f KSL/ < «frie«JJi5 

• (88^ 1 4 ] luBSy- faiS^jf ^f^SS© 

BtfiBl^ 1 ©iffit?tg§Bll 1 "^^S v-;^B®«B*^^t!r 
fsM2^^s^-;^JS^«iai^"CBuiB» 1 *^'<-;=^ 

i^]^€r/M/ -CSii>jZ!<^JfJsJ $ n 5 C i i r ^>ii5f? 
iB9teJ:Cf 1 2 ©i,im*i«:ieiS©KWJESi^«¥^^* 

[ii^s 1 5 ] mi^m^^At- K^L < {imriBMO 

S F E T i firlS I G B T©P^«: J^fiS 3 n/c^il^mM 

*>K:ie4S©i«WffS;^ffl^^*^S. 

1 6 ] fifECagB©ffl"JSm*5. -r-^^ttfcJ^fiS 
2nri>SCi?:!KFlii-r.Sft*a7*Jj:CJfl 1 ©UT 
n3!P«:fEK©lSi«ffS*ffl^«:^B. 

C%Bj©i¥iffl'S:Si?8] 

[000 1] 

^WR<sMthW^%m%m^\%. ^A^-Y'^iQ 40 

[0002] 

-Yifihi>, S5 5K:, fi£3fc©iaaBffJ/"^:i-- K©»r® 

C0003] 05 5«Cfet>-C. 8 1 (*;SJglA©l^l©n 
S*y-K;i (¥^^Stg) *.T^L-C*}»5. C©nM* 
y-K)18 ^1©pMT>'- Kll8 2*i 50 




!^ga¥ 1 0-3 2 1 87 7 
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2©aS«:«. ^iK!^S©B2©pM7>'- KJB8 
[0 004] S/c. nS*V- K)18 l©a®lC«. 
';if-7S8 4*ipMT>'- Fe«C@Lr-€-©JlH{C)i$ 
«, iS^^fliBili^K© n -f * h 5. 8 5 *s p S 

[0 00 5 ] */c. ^2©pST^- K®8 3©g^*i?) 
^l©pMT>'-FJ182. pSL';-t»--:7®8 4. nS 
*V-FB8 1. nS^H'*JU::^hf-'<B8 5K:3:fc*s 
-2>^J^K:{3:]«SlA^8 6*s|gW6nTt,»*. ^C*J. rS 
JSJnMS 6©Rto*)(c. if6St^Ait9:i:t6tvC(,>4fe©«> 

[0006] --n. iafiCi©ai i onM* v- kb 8 1 

©UStCtJ. -en<tO fcB^$C13!IiaS©^2©n^*V 
-FJ18 7*iJfJ^Snri,»*. C©hS^V- KB87 
{cl±*V-KSg8 8 3b«Sl:^e)<arc>i. *yc, ^2© 
p^ry- KB8 Stcliyy- K^8 9v nl?9^f* 
h -j^sgs 5«c»^ffi9 o*ss:W6n-rii.2>. 9 i 
»ffi»|g*stut:t,»s. 

[0 00 7] l^iPl'Uifih. C:©a©Se*©WHK^-f 
3h-K{cj*. tiT©J;5)^cPgS*«*>S, ■r!?c*>'fe. JiW 
II{k?rS'2>/cait>tC. nig:<7V- KB8 l*S<-r4'i:>S 

[0 00 8]— >('^^'^~i>M^^^3 yJ<^^m<D 

:!t.^ y9>ifm^icMLX. ^ao/J^Sfkiii514«g<k© 

[0 0 0 9 ] as 6«. e^3^© 1 GBT*ffll»/c-f 
-^'©3ElelSg1f^Srn^'r. ■/>/^•-*@l^8'ett. *-dr 

-f v^^^i'SR-T- (CC-C». IGBT)Tr l-Tr4 

<c#x<S)n/ci4^jw¥-*«ctH-r2.'iJ>s*«**, c©m 

D 4 *i I G B T«:j£afe^j«:s.^s ns. 

[0010] c ©± 5 J!3:se3l5©*«<*$5a-ctt. i g b 

T<!:iliJit^^-f:i--F©*n-enK:*Jl>-C. sagsE«± 
©iWH:=&f«-2>A:toK:. *z3li*5^ ^'rtr— SmfflfeLh© 
S^^^««tj5S£>Si^i2., C©fc«). 5^v:7^a©ffi[ 

9" >^ 7'±©SS<!:5^3e^mmfi©f3«iiE£i-?SSE?4^ 



(4) 



[0011] tfc, I GBT^flctCOli-r^j. fi£ffl^{k 

^^ftKWSt?*^. C©IGBTrW> Wte!n©nS 
■<-;^Ji (^*SiS> 1 0 1 ©— :*rCDM«cpMKu-f 
>Bi 0 2*ij&fiJc;?ti-c:i»s. — nM-^-;^Bio 

1 (D^-^OWK. p 1 0 4 A5S!RMCCjgfiE§ 

n. pS'^-;^® 1 0 4t^«:»nMy-;^Ji 1 0 5*1}^ 

fiS$h-Ci,>-5. SiSfc. nSf-^-::^^! 0 1 in^V- 10 

1 0 5 i©paopS'<-;^® 1 0 4±cc», y-h 
^jii 0 6*/Mxry- hssi o itmrn^ti-ct.^ 
i>. ^ffc. ctiey-hsgi 0 7. y-h«fe^)@iio 

6. pa'<-;^lil 0 4. nM'<-;^Iil 0 15.0*nM 
y-;^a 1 0 5 tcj: ip , C H 1 * t ^^Jl-MiSi -r 
^^AfflM0SFET*i^)?£3iT.t:i.»-S. pMt-'U-r> 
HI 02±K:BKU-<>Sei 0 8*i?K^3tl. nSV 
-7.J11 0 5±Ri>*pS'<->^a 1 0 4±«:ttV-;^« 

SI ogAJj^^sn-rir'S. 

[0012] CCDJ: ^3?tiii3S!<*:^a®«rf^=S:SiBJ 20 

■Ti. K U >^ 1 0 8 «:iE^E, v-:^1ISi0 9 

«E%y- h^fiSl OTtcEIflJOrit. p3g-^-;^Bl 

0 4©y- hmSl 0 7CcgSl/A:affl**nStcJKlKL', 

e*SnMV-:^® 1 0 5*>^.Sfea=£/M^fnM'^ 
-;^B1 0 1 K:aA3n-CpMKu-r»a 1 0 2 CCifljl 

1 0 1 {caA3*T,.5. coJ;^K:nM'^-x)i 

1 0 1 ccm^e iiEfLh®p|:^*saAati. -e^^s^ps 

[ooi3]-:S-. ii--i^:tvmf^<DfSiicf,i. v-7.\ic 

cn(ci»). y-hSffil 0 7i£T{C?B^£3n-Cl,> 

1 0 1 *<DiE?Lh». -eo-SUdipM-^-;^)! 1 0 
4S:/M/rv-XSS10 9«:SPlB3n. «»)©iE7Lh 

[0 0 14] U*>U^C*16. ±a><OJ:^)it^*<DI GB 
T-Ctt. -fO^iitieSKcfeC^r. S^-eROfiE?Lh36Sn 40 
'<-;;^@l 0 1 ipMFL'-f>®l 0 2i©raccj^^$ 

«C. pn^^tcJc-SmEKTiUr. **l0. 7VfIS© 
S£*©IGBT-C«. «iItt<!l.©;j->ffiCi%+^fC(£iU 
[00 15] 

[^B^As^i^lLi^i-rsiSS] ±a><D*n<. Se*©iS 



!^B8¥ 1 0-32 1 87 7 
x 6 

?c. 

[0016] •!^^<o^ 1 ©a6t)«. ^^!^tt©^<b«: 

[00 1 70-s/c. t^a 

[0018] 2|s:^Hj(0l^2(DBW«. Se*J: 0 fc^fiSJ&i 
[0 0 1 9 ] */c. Si*®^«^H#{*^g-C». 
[0020] 2|s:SHjcDl|3£DBW«. jl^BtWl^^BE*^ 

[0021] 

[SH?&JBatrsfc*©#i8] ±g5aw4a«rrsA:* 

tt. »1 iSr2OiB4*0. miESHl*sJ:Zff$2<0^ 

tc. < t -e© 1 gi5*ijg^ § n/c. ^m-mmmMi: 
i,. 

[0022] *%Hj(Dii 1 (Dmm (19*52 ) tcc^sm 

[0023] Buiemi?^fn=^iS». Mies i ©2E®«:ji5 
n, *^o^ias^s©tui2*«i*ssi©#®«:s»© 

[0024] fri5SI?efD«S». y If - 7 B*J<fciyf X/ 
4) . 

[0025] l^iE*3l(*^^^*l j^-^ KT* 0 . fTiB 
a^'-fjf- F©m2^«S7>'- KB*i. Bflie^l^mS 

[00261 mt^M^^^ifi I GBT-CfeO. B5ia I 
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[0027] iSSiiCDlg 1 i»^M<^*^(* 

[0028] L./c*iot:, ■glSMfO«^t©5i)^*^i!6a 

icmts. 

CO 0 2 9] ttc, *^^*■i7*>'^A^;*:PS^t•rs{c•^ 
m^^bOi-T'SC t^ir-t*. cn(cJ:D, *^#t4o 

CO 030] tfc. 2|s:|%DJJcJ:ntf. -^^Stgt©!? 
[003 1 ] */c. ^BBJX-K. KfiiACDH 1 

*«*s«iUT. mio^m (.mi) iis2©^aB 30 

C 0 0 3 2 ] «M{ClSMSrg;W ^ti^tCW, S^^ffl'^•5' - 

i«j*s*c < . !mmx-^mi^m^(om.$ %ia«-r * c t *s 
»»«©js3%j£tcfflre:t-{c^s-r2.ciAirt. -i:- 

C 0 0 3 3 ] *BBB©m2 ©j^« (ii*^ 7 ) {c^^>iS 

[0034] miZ^^t- F©-§P?:<8fiS-r*fl?ri2*^ 
ftSfi0^atiSfr^©JlS*^ mrlB I G B T©-gP«r« 
fiK-r SSt[a^»Sffi©^J5tn:SP»©/13 i 0 t/J>$C» 50 



C 0 0 3 5 ] i5ies^3ffl*^ifc^-^». H 1 ©£®±{C 
K:^«^e)ti/cl«fei GBT«. i5fB^fi^f*««#'e>^S 

KStt©^ 1 mmM^-:^m t. , «?riB¥^(*»fi©B9ia 
sg2 ©iffltcj^fiS? nfcii 2 ^mM K u -f >JS<k . Suia 
tfff5**(*ss©fui2m 1 (o^micrnvmi^i^^^intc 

l|2»mS-<-X@t. B5gB»2S^-<— ;^B|^«:3S 

jK6«jtcjKfi£ 2 nfcse I ^asv - i . lass^ 1 mm 

ifrie^ 1 ^^Mv i©ra©lufSIS2 

xB©luism2 ©^ffifcjK^S nfcm 1 K 
Ht. iirieili3?iii2'<^-^a©HuiElli©^B«:fj^ 
sn:^cii2^SMT>'- KBi5rA«iL. Bfriemi©^ 
Sirsai GBT©Buieil2^ss-^-;^iite*cf 

Sui5»2©imffitt. BUiail2*^FU<>@<!:tuiH 
[0036] SriBSSK^^-r ^- F©Wfa^2*«S©7 

m^tt^ (is^^ii 0) . 

[ 0 0 3 7 ] *%ia©S53 ©JHfil <iS5iaS 1 1 ) {CiSS 

MO s F E TDmm^ n. BtnaDagKujBfiJS ti/csiiay 

9^<!mmiC I GBT*i3BEK$nSCii&i!tai^6. 

[0038] mrie^:^ffi¥«*5g^«. ^ 1 ©±B±tc 
law i&n/c» 1 ©i^sisime. m 2 ©^aicciaw 
6nfcss2©s^«:M(c*«0; i«rfacasi5m©«s« 

i«tgJn©^ 1 ^mM'<-;^H<!: . miiB*^(*»S©Bfrf3 
^2©=EMCCjgfiS;$n)fc^2^:iMKU-f>»i. MIB 

ll2^^M©^l©'<-::^Jai: 1315^1 ©'<-::^)Srt 

vLrnvrnvijimitxtcm i ^m©si ©sv -;^a<i:. 
ffirism 1 'm^-^-^^mtmm i ©y-;^Bi©ra© 

/csitgtcjBjiSs n^cBtri^^j^M o s F E T«, mt^m 
wswfi hUi ■m&tji<Dm^ i m^-^- t . tj 
fe¥^(*a«©BtriBm2 ©iMfcmsn/c^ i m^m 

K U >® i . B!jiai|^*i*a«©mfism 1 ©^StcStR 



C6) 

9 

B <t BulBM 1 1 fe cfS 2 © V - i ©M:^ 

«. gtriEII 2 K U -OJl i BUlBH 1 F U't' 

s®*. fiielRi*sJ;c;^2©y-hs@«:Si^§ns lo 

Ci^r^mi-r-S. 2) . 

[0039] Biiialff 2 fc<fcu:|^ 3 ©Sg«©lS»EES;tlffl 

[0040] FSL- < Wmise^JBMO 

sFET*5j^j?x§n-s.mrie¥*<*:SR©/?$*«. tuiei 

G B T A^JfJfiE 5 BulS*«^SS©J13 J: "J t C 
i«:!^i-J-S (iS^Jil 3) . 

[004 1 ] mfieV- Buie*^<*«ffi©Buie 
n 1 ©£ffi-CB?iei^ 1 ^^Mv - ©^SB*" 6 itiieii 
2 ^^'<-;^)a*saO'rffirsBlpr i *SS'<- xjg© 20 

14). 

[0042] mtiMmif'< ^- K^L- < {SsiiiaMO S F 
ETiiiiia I GBT©ratCj^«SStl/c£'gf^^^&M«:* 

■rsci^j^i-ri (nnasi 5) . 

[0043] miieDagB©WiSM*5. f --'■^ttCCj^sSSJi 

[0044] :^mn<om2<Dmi^<Dmwis.ntim^MW 
mmt. ±sa©<i:5«c«ifiSi-rsci{cj:-,T. 30 

- FBI GBTJ:i3 fc»ti;«i5!ii-<-^S«C.fc-3r«fiS 
$nri,».5©-C, l£l>:t>151Et*)lSf ^tf©a! 

[0045] *l|HJ©^3 ©S«©SiiEa:?3ffl^(* 40 

mm-cit^ic. m2©isffi. si«ms2v-::^g> y 

H, ^l^^FU>f>@. I? 1 ©±IIS=l:^-J;SSg3&i 
^^(■CB. m2a|^KU-<>H3!P6lll2imM-<-;^ 

gtc^j.i^+i' •;T5iiaAsti-5>©'c. 
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[0 046] 

[^BJ©lliS©ff5.fiB] WT, S®^#MCi^j:AS?>^:^H^ 
©llft©JB®.?&Sii!§rS. $r. 2|s:|%BjOS 1 ©SS«© 

(^1 7!>£^i 5©^Mm) ^mmrh. c 

n 6 ©*JeJ^)S-CB. m 1 ig^M*! n M©J1-^?: ujB^-r 
fc. ±IE©JlieJ^.^5:iiOT. l5l-fij0fK:«. |S3-#^ 

=&Wbr. s«-r€.giig?:=tB5-rs, 

[0047] (^1 (omiMmm) m 1 ^^m(Dm 1 

©^*feffJ^«:<?^SlSHII5J^^#^§©Sgp^^-ritJTffi0 

[0 04 8] aiJCteC^r. l«5^!n©^l©nM* 
V-FB *7j^UrtJ»D« C©nM;«7y- 

F«i©^a«tB. i!flSP*ij^^Rsnrc»-5). c©iagp© 

Jgg|5©«SK:B. » 1 ©p Mr y - FJl 2 3{iiiMIR8«J{C?l5 
fi£3n-Ct>-5. C©^1©pSTV- F)12©*®k: 
B. H:^|ieia?§S©^ 2®pMT>'-FB3 ffijSimK. 

[0 04 9] */c. nS*V- FBl©«ffi«CB. 
Mfn^ig (S^J^ira^^) ■r-*2.®^*iE!fe?5]K©pMU 
•y--7H4J55^1©pM7>'- }Fm2<,cmLx-^(Dmm 
tcj^S£3*i-C C©ti^, pSyi*--:7Jg4«, n 
mtjy- FB 1 ©iagp©^gP*J J:C''MESP*>6-^©J^WJ 

[0 05 0] SetC. na*y-F81©«S«:B. « 

^^iffl<f3^-C*.6B^^!Kil?^©nS5^ + ^Jl'X F 
B5*SpMyf-7B43i^ 60f SSEif ^tl-C -e-CJUgiJK: 

[0 05 1 ] */c. m2©pMT^- FB3©gt*>^|| 
1©pM7>'-FB2. pS';-!f-7B4. nSf^V- 
FBl. nS3=-i'4^Jl/:^ F :y^';B5K:t/c:0J4$Si^«: 
BS IPOS (ssni-insulating polvcrystalline sHi 

con ) ^t?©i«jgjKJ!i6*ig:we>nrt,»^„ has. i^s 

[0052] — m 1 ©nS*y- F8 1 ©SIBlC 

B. *nj:9«3iS^J$^?SS©llf2©nM:</V-FB7 
i&50fiX3ti-ri»-&. C©nM*y-FB7tCB;!7V- F 
®te8*sia:W6n'CI,>S. Sfc. IS2©pST>'-FB 
StCBT-/- FmS9. -^LrnM^^ + ^JU:^ F "^-'^*B 
5«CBSS1 0*5^W6n-Cl>.5). OBBE^S 

FflfiB 1 0-CT/-F«@9t ©BltCgSM 4^ -f * - F«t 

[0053] 3p^JKS8r«. nffl* V- FB 1 <omm 

KlDflgP^iJfJfiSSn, C©IH]gp©/13©»t»?M«CC3*'-r;j- 

-F*5jfMsn-ct,iS. -r^c^^^^ *^?e3^rB. n 

M*V-F®1 *!J¥<-Cfe. y-Y:t-F 



n 

Ofc*^-3-C. n§S/7y- HH 1 < (-/"C 
[ 0 0 5 4 ] * ft:. :^mmmmic^tHt. WTOSfifC 

ft:3 0CDfiiTT*-5>. •€-tl^e'tl©®fT<DSI?5iK%H2 
[0 0 5 6] Lfc*i-3T. 

itiDjti-c**. pMy■!^-:7^4*i^^^fig^nt: 

C 0 0 5 8 ] ;X«CCaS|5©ai3 iS^»?&<i:©KI^«C-ol> 

C 0 0 5 9 ] 0 4 ec. [HgS©ai53!>sSl^ti^©«l?^^ 
C©a53-C«. *3ft^^©[*3©^^^2P» 

( A - A ' ©fn^) itpm'j^-ym4 scib'^rsj? 

*iig<^»S**'5©-C. :7'U-5'i^'5>«pS';-9--7 

[ 0 0 6 0 ] B 5 K. tmom 3 3!isttJPa©Ji'&©S5?^ 

B4©-e*ii*5|5IC.7«c#3-C*Sft:«). ■:fv~->p¥'^> 
pay-t»--:7S4 i-CloI^fCiaci. 

[ 0 0 6 1 ] S 6 CC. [Hia5©ai$ *5gn,iJi^cr)^|?^lp 
*iB-r. C©!SSrtJ. i^^ltp§5'J-9— 7J14«:J:b 

©;5^r-9it«3> pMUt»--7ii4^©mw;Sfa^«S«c» 

J:?>Jt(l,i. C©^. lii5©ti^«:l:b'<T. Wffi©Je*f 
/cA.-s-cSCiCt?. SH©i5SP€rSW{C< <WE©S 
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[0 08 2]iSSJE«^iL/TB. 05. SeoOz^tC 
©SSil?:»<, m^r^ifO^Si^ CJIf-^®^) ©as 

C 0 0 6 3 ] H 7 (Cv l!ilSP©3R^-«j§©J^RS^«:5^ 

10 [0 064] 07 <a) «:5^-rJ:^«cnS['<-x 
Bi (*^ftSS) ^Xk:S7 (b) ec^-r 

±^{c. nS'<--;^Jll©^®K:i!aSi5*^?^fiK3ii*. 
[0 06 5] ycKS? (c) (cSRrJ:5tc. iagB*5J:Uf 

•?-©;iiH©na'<-xii i©affl«cps^*6!g}-r:t-> i 

[0066] 7(d) «CS^-r J: 5 tC. CnSB^SPO 

nM'<->^/B 1 ©a®CCpM^JBll-f*> 1 p **E5^L/ 

M^Ssfi^Bl-f I p © F-XSB. pM^i^igJ-^ I 
20 p-©JE-*aJ:»)fc|K 

[0 067 ] mk^. 1117 ( e ) VLTprtii ^ tC. T-- 

;u5:tT^c^ctccj:or. pMT-'-Fa2. pMU-y- 
-7B43as^JS)Er6. 

[0 06 8] ^5:*J. C©^^^^. pMT>-K®3=£:« 
BSLfcaW. pSr>-F@3«:JFJ)?S-**'SJ«^tCtt. 9%^ 
\t. 07 (d) ©Xfi©fS«:. vWC-tmiAtVXv- 

©aEA«i«©«ffi«: . 3 ^ ficm^miiim.<s> p la^i^aia 

[0069]S8. S9«:. *||iS?^B©^?^t»J4^ 

30 -r. H8 05R^--ctt, iiagB©a^*i2ia«:3fe-3r(,»s. 

$/c. S9©3giP^t?(*. Gaa5©^*«3e«:fjrori» 

S. C©<l:^«cSM=S:3KT5Ct{cj:fj. mi?^fn« 
g©Sfflgp©tt**S3&*^|f<a:0. iWBE**l^±T5. 

cntcj:?). aEt,^SSJl©§5^^?S:$^tCfPi!iriCi*4 

-c#*. ^c*5. Dagp©l5^«4SWJit?*r>t:fcBn,>. 

[0070] (^2 ©l|]»?B-tl) 0 1 0«. :*:»^©SR 

[007 1 ] 1 ©HiSMiS^C 4.-^,1*. 

40 ^i*IR^©F«a p M !/ IB 4 %}gfiS-r -S««©*tCBfl 
S|5«:mL/cC<b{C*S. pSy9--:7®4«nS*V 
- F@ 1 ©IHlSi5©SgP*J«i:c;ffllffiS|J3Ji6-?©J1-ffliJ©a® 

«:*>wr}^fi£$n. -?©*§*. ps©y-y--7)a4<kn 

a* V- KJi 1 i©l?®tc 2®©ISM36iJKeS$ti-Cl.» 
teW -£,®flgiJ©ffl^¥SAi:^t < «c 0 . ^^5ra»Lr 
[0072] (^3 <D^J&m HI 1 *3%BJ©lg 

3 ©iyg^.m^&SffliiE^<«^s©iiS6^in-rffifs 

so ISIT^^. 
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[0073] :^mnB^^^^ 2 (Dm^WM i h^. 

fit. prnv-f-yMAo^i^m^iimucDmu^M^rjii.^ 
[0 07 4] (m4(Dms^mm) mi2u. :i^mM<Dm 

C 0 0 7 5 ] :$«eJf5S§d^^ 1 CD jlSSffJSSiS^cC 
7H4(Df^t)0{cig:^^«^rIgOpM*r'- K »;>^'Ji 1 

[0 0 76]:2|s:Jli6jff5SS-C4. nS:^7V-K®l 

[0 07 7] (mB<ommm) mi3\it. ^mm<om 20 

[0 078] ^m^jf^m^m 1 cDiissff^^>i^i^.c ^>.'^, 
pgsyif-7H4<^«ffi«:, oaapoianaJtcig'r^ 

[0079] i^iefeJfJSS-C i>m 1 C0^Jte?f^SS i l5J1t>^j:^ 
[0080] (^6 CD^JBJS) B 1 4 :^^m(Om 

[0 08 1 ] :^m$^mB^^m i o^B?2i<hS5& -s.-^. 
[0 0 8 2] ^^jteJBfiS-et. nmtfy-}rmi i^m 40 

-5/c»(c. pM»Jif--:7li4*a:C:fS<i:<!:4>{c, nS;^ 

[ 0 0 8 3 ] 0 1 5 tC. |MIgpCD^^«itCDjB^^r;a^ifN 
Te S-r. 015 (a) tC7j^-rJ:^>tCnS-^-;^JSl 

^XtcSl 5(b) tC/TsTJ: 

^►{c. ns-^-;^® ioaaicGaa5;!>i0^$ti^, 

[0 08 4] :^CC01 5 (c) ec^r<fc^(C. CaSPfeJ: 50 
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[0085 ] yc^iai 5(d) (CTj^Ti^CC. [HlgR^foJ: 

c^'-ecj^^H (/c/cL. p^:^$&isi^5f> I p* oaA^i 
M^T^jfi^-r:*-^ I p- Outlet ofc^<-r^c 

[0 08 6] «^«C. HI 5 (e) (C^-Tcfc^CC. 

1f-:7Jl4^^^fiS'rs. 

[008 7] Scfc. C(D09-C«. pST-/- FBS*^ 

5 (d) <DXfiOf^Cc. caSP*5<iaf^CDjgH 
(/c/cL. pS^il«!e3-f^> I P<DaAMi^<fc»5 *>F*9 
{SJ) CD^MCC, S6CcS^S«iB!JSfic[)p®:^$eia-<:^*> 

[ 0 0 8 8 ] 0 1 6 CC, *XSgj&,m<D^^«^^7nTo C 
CD^^rii. 5R^««tcSM*sio<DHg|5*5 2oJg^3 

[0089] (®7 o^fe^^sg) H 1 7{*. ^m^mn 

(^ICDlHlgP) (0JSgB^3 6>(cm2OlHlSi5755^tte)n. 
CCDl^ZCDDOSP^^t^m 1 ©KlgpcDJSSPtCpSr>'- F 

[0 09 0] {mB(DmMB^^m\B\t. ^mMo:>^ 
[0 09 1 ] lai sccfci^r. 2 1 wiSffiCiOnS'^- 

gPT&^JfJ^ ^ tir D . C (DlH3gI5<DJSa5a® 1 <D p 
S-^->?.J12 2;&^ilJRW^Jg^$nrir^^>o CO^ICD 
pM^^;^B2 23&5JBRJcSn/c®i^«:tt'5'*x*Sii^4 

aiS(D]g:Fi^«5iag©m2(DpS'^-;^«2 3*sjiiRW 
[0 09 2] pi2'<-;^fi2 2. ^^(o^mdckfm^n 

m^^<0 n^V-;^@24 ?!)^3llR6^tC fl?^ $ :fa 0 . 
CCDnSV-;^®2 4<tnS-^-"X®2 1 <!:T^$n/c 
$IJ|SCDp^-<-;^li2 2±6C«>r'- h 2 5 irfM^ 

[0 09 3] ^/c. nm^-::^mZl<D^m^\t. mi? 
^fD^Si^ (^^f^JStSig) T'*^>iS:?^««5?iiS<DpM»J 
1f-:7Jl2 7 3&5p^'<-::^IS2 Stc^OT-tOMIiiCcJK 
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'<-;^ji2 i©Dasp©jgsi5fc«fcy=ffl'J®a5*^?>-5-®i^ffi'io 

[0 09 4] $?)«C. nM'<-:^)12 1®*®{C{±. S 

J12 8*lp^>J 1^-7)12 73!)^^§TSSi^gftlT'?-©51- 
miicm^^tir\.>h. a/c. ^2<DpM'<-:^®2 3© 
M«P6>pM';i>--7li2 7. nM'<-;^e2 1. 

h yj<m2 8(,ctfc^i>mi^±ici,t. S I PO 

[0 09 5]— lSiBtn©mi ©nS-i-;^J12 1 C5 
Kffi«c». -en i "3 i»li5:7f«!t^jSS©S^ 2 © n M'^- :^ 
B3 03biJBfiS^iT.r*j«3. C©nM^-;^®3 OOaS 

cctjis^^^fiB!^]^© pSKu-f^Hsi mm $ nr t, i 

COp^F U-OB3 1 K:«t KU'Otl^iS 2 Ai^ 

3 3*5|aW€>ii-CI,=>S. C©V-xmS3 3«pS'<- 
Xll23Ccfc^>ifi? H/Tli^^. -eur. nm^^^ 
jU:;^h5f-'-i)12 8CC«SS3 4Ai^W6n-r<.>S. 

[0096] :^mmmmx-kt. n S'^-;^;! 2 1 omm 

^cmUifiB^Sti, «:®IHlSq©J¥$©»i^Sim 1 GB 
T*sj^fiSSiiri^2). ■r«t*>-i&. nM'<-;^a2 1 
^{*«tg) i)^m<xh. I G B T 3 lioaspwais cc 

[0 09 7] L-fc^i-^-C, :i:<S^j:ilBE^WIfi^-r-5>/c* 
{c, payi^--7g2 7^^t^.&<!:<t«>«:. nS-^-:^ 
Jg2 i?:J»< L-cfc. JiIi:;i^i^mffiFi^T. if-iy^v^^ 

[ 0 0 9 8 ] $ fc. 3(s:S^?BSS«:<fcntf. «TCDS*{C 

^IISteJKSI©^^. p S 'J -9— 7 B 2 7 S *i ^. 0 

[0099] <cte. iag|5®Jl§ ©l8c»SllSK^^^^rJgRS; 
TiCi^JS-Cfc. *5C^»iiM-*i-;^)B2 1 i©l|l® 
«:aS!l©gS?r S p S 1f - 7 H 2 7 S C 

[0100] {^9 ©SISfiJf5»,) H 1 9 «, :*:^BJ©^ 

la-C^-S. :^t&BBtim 8 ©*ffiJBPJiS^:-2.J^«. 

ps>jit-7js27 ©ffM^^K:(iagii©igM*is^s-a- 

[0101] ^mmmmx-ii. nS'<-x®2 1 (4^^ 
»mw tfim<-ci>. ^^©J5$ttiHS5©a5SK:^tfi& 
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pS';if-:7)S2 7?:l9:W€.ii4>{C. 
'<-XJg2 1^J5< or*>. Jn*lS]SEKT. 

7!^tt^o^^-!^©^<fc^Jg*^r«:»tf, 

[0102] (mi o<omw^^) 02 0 », ^mM<o 
mi o©s?ife}&sg«:e^5iswjE^i£®f*^s©iiaB*sR-r 

«. [aS[5=SrnM*V- KJl 1 ©SB (T-/-- FWJOi® 

10 2. 3i*trtir*J:^ic?^/S0fcci{c*4, 

[0103] *3IJfeJB.^{C intf . nS* V- 1 

©m3K:*tt&tfc»i,>fc©i35:s. Ufc*s-5T. i^l^ja: 

fete. nM5!7V-FJll^r;?< b-Cfc. IIi:*Fl^«IIHI 

T. 3Eil«^i^fe^©^^p#^4©^e^b«^s*>f tcSFtf. 

[ 0 1 0 4 ] 0 2 1 *^BSi©^?C^^r55f . C 
m.tl y- FJg 1 ©H® IS^AS 1 ^©lH]SiJ7&S2 rpJKES 

20 sn-ct**, ■>»^^^a■^>J:.v5^>^'^J^x-c©}^^^lJf^J 

?c <b':7*n -fe ;^ ±©f ij^^j*^ 6 GDSP ?:}Bfi£-r Sti-^©^** 

[ 0 1 0 5 ] . (n 1 1 ^y^mm 02 2 2|s:^?^© 

m 1 1 ©*JSJ&.^K:CSi,iSiStjE^{^^f*^g©ggp?:n^r 
KffiHt?**. *^Jfe0!S©^^l4. SSI 0©||^Sg 

s 1 ©^^-ccfctsr. ■?-©nS'<-;5;Ji i©Sffl 

JC. T>'-FS2. 3<!:^^IaJT■5J:9{C|!i]gi5#S:W6n 
ri**, 2|s:|yfej^fig-cfe»ri . ^1 0©S«S?^!!Stl^«l 

30 

[ 0 1 0 6 ] 02 3 tC. M^©S*:tSS©Je^ffi?:JS 
•r. sr. 02 3 (a) «:^-rJ:^«:. lll©|liSJKSI 

[0 10 7] ;^:«C02 3(b) tCS^-Ti^tCv nM-^- 
XBl©affi{CCna5«:JgfiJEl/fc«. 02 3 (c) VLyht^ 

S. 

[0108] ft^tc. 02 3 (d) K5VrJ:5«:. 7=- 
40 -^l-^ri^i^C^CiCCjCo-r. nS*V-FH7f&}Bfi£L 
■C. 3g^^©«*<«it*5^g£-r5. 

[0 109] 02 4CC. ffe©JBfi£:&ffi?:mr. 02 3«: 
S^Ofc^at*. nl!'<-;^ll©affl«:^iF-«St€:}BfiSU 
fcfaJc. ^©aStc^^^taS (nffi*V-FJ17) 
fiS-r.5)5?ffi-Cfe.S3!»S. 02 4«:55:-r*ffi-C«-€-©Jg^ 

[0 1 1 0] -r^i^D^. Sr, 02 4 (a) . (b)K: 

•&©«©«: Dag|3*5JK)5iS; 3 tiS. 
so [0 1 1 1 ] ;JC{C02 4 (c) . <d) tCTn-ri^tC, 



/I 



CIO) 



17 

[0112] ^tkiC. S24 (e) CCtj^TJ: -^JC. ^1 

CO 11 3] 02 5. 122 etc-eti-ensetc^ijoj^sx 

nS*V- KJB7 3*5ffjRSSn/c^Ccm$p*«JfJ^$n5 10 

t©-C*.S,= ISlSIK. ^2 6©}f$fi£*SB. S2 40ff5 

[0 1 1 4 } ^2 5, S2 6®J^fiS;^StcJ:titf. 
[0115] (^1 2<Dmmm 02 7». *^HJO 20 

^1 2©j|]K?^S{c0^-s]i5ffi(i^}i^(*Ks®sa5^5^-r 

[01 1 6 ] @ 2 8 (C. Bagii©^^^«^©Ji5^:^ffi?r^ 
r. sr. H2 8 (a) > (b) «:7i^-r<k9ic. nM'^ 

pm^^Af> \ P- AijiASti*. 30 
[0117] :XK:02 8 (c) k:^TJ:^>«:, pS:t^*4 

[0 118]ma2 8 (d) {C7nr<fc5«:. 
^tfnc^CiCCj:-or. pST>'-FIB2. pS'JI^-- 

[0 119] :fe^«C. 02 8 (e) (Cjj^-T J; "5 (C. pM 
T>'-F®2©*®*Jii'^>i'$h. caaSJisj&fiRSil 40 

[0 120] ^cte. C©0i-CW. pST-^- FH3?:=S 

«. EI2 8 ( e ) ©I?I©m«C. p^^iliBJ-f I P 

©a A?Itg©a® «: . ? e ccW^F^igJiiSO p M:t^^!85 
-<:f>?riURW(Ci£Ar*lim(,». 
[ 0 1 2 1 ] 02 9 (C. 3t:3l]!iSJgSS©S3Bt?!l?:jnf . C 
©S?^-Cl*e^*« 1 -^©D3g|J*i5-3JB^Stiri,»-S). ?c 
*s. ISM©S«C:nfcPlg$ia.i>t©-C«)tcl>. c©J: 
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[0 122) (mi 3(ommm) msoit, *^h^© 

SI 3©llieJf^SSK:i^SiSiBff¥*{*JggOSg|J«:^-r 

[0123] ^^mMBBAim 1 2 ©ItMm^tM^j:** 
». ^i^ifeiSK© P - FB 3 C i tc* 
i. C*iK:J:-orpMT>'- FB2©«E?IiK?:Tlf5 
Ci7!)5-C#S©-C. ^-fsT- K©Ml!«^©feAcjl;7?(S] 

jfemm»3^>pMry-Fii2©ffia{*)A< t-c&s. 

[0 12 4] (mi 4©|liS3gSS) 03 Itt, *^Bj© 
B 1 4©||i6feJf5SSK:^S?SHBE^«*^Sia©^SP«:^r 

[0125] :^m&m<C>^mt. nM*V- Fa7tca 
2 0©?g^®!}?SfttCj]D^-C. SM©lHa5©)Sa5*iJ:C/PJ 
l|gBCcS-r-5iC5©n^*y- F®4©Rffi«:. lii:^^ 
ifti^?gS©n§i:^V-F;il 4 €:}gfi£U/cCiK:*S. 
C4i«cj:i). ^•7^©aA^^<fcOKS IffcJW^ 

[0 1 2 6 ] S3 1 (c. ^mMmB(Dm}mi7nr. c 

©SR^-rti. affitcISM** 1 o©iagB* 3 rsj^eSUfcC 

[0 127] (SI 5©IB5£3^S§) ia3 3«. *:#6I§© 

S 1 5©^]56?fJSg«:0^5iSWffit^«^^©SgB«:7i^-r 

mmmx$>^. *itiEjBjis©#ss!«. »i4©3iss7KSS 

-FJ114*=^#. ^^•^at^fS^L/cCiW:*^,. 
[0128] y^tc. :$^BJCDS2 ©?J1i©IIJS}Kgi (m 
1 6 7^SS2 l©lligBSI) ^IS^^rS. Uis. ±fE© 
lim^!i§-C»Sl^S^6l/rnM. S2^%Mfa^ 
t/t: pS=&fflC>rt^S*i. i»-^^?:i^{Ct-Ct4:t>. * 
/c. gl-ffiSrCCW. l5I-§-^?:{=tL/r. StST^^SiBa* 

[0129] (SI 6©IISS?f$SS) 03 4«. 2|s:%?g© 
SI 6©3^]5£J&,tS«:eR5m:^fflii^»»^a©ttfMIgl€:/T^ 
■r. 03 4K:4jl,»t:. 4 l»lS®ta©nM'^-XH <* 
?rn^Urfc»3. C©nS-^-;^)14 1©— 

[0 130] nm^-:^mA l<OWdiffiB!S.^tiXi.>t£ 
C^fIlgE4 0 a ©SliCCW. p® F U >lg 4 2 *s}BfiS3 
nrfeO. ftk:)^©® («®) p^-^-;^ll43*i 
siRsgtcjg^snrus. p®-^-;^S4 3i^{c»nffi 

y-;^a4 4*iJBSR3*aTl»5. nS'-«-^JB4 l in 

SV-;^®4 4 t©rBl©p^'<-:^JB4 3±CC(J. y- 
l-jfe^4 5=i:/MxTy- f-^€i4 6*sff5eS$n-CC» 
i>. tj:i6. C4a6y-FSIfi!4 6. y-F^i»M4 5, 
piS'<-y^JB4 3. nlS'<-:^S4 lSC>^nMv-XB 
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[0131] —If. nS^-:^Ji4 1 (DQDSBCDJSM (H 
ffi) tWJII«:(i. nM:^V-Kli4 7 7:?^?f^^$nri^ 

[0 132] pMKU>r»i4 2±SU^nM* 

y-Kli4 7±{C«, Mil4 2. 4 7(CSLT KU-r^ 

(»2t3!:)SS@) 4 9;&^?^^S*ir(r»-S„ n 10 

My-x^/i44. pS^-;^ii4 3±tcc^. WB^SU 

4 8±(C«V-;^S@ (T-/- Km@) 5 0 b:05Jf5fiS3 
mS50aimffi5 O bCCjcO. :^1CD^« 

[0133] iiacDtS^tcJ: ^ . cnSB;:?^JfJ/S$n/cSSi^ 
4 0bCc^i^-^5!h-F36S«^Sn. caSW^jg^snfel^ 20 
?Ii|S4 0a«:« I GBT^^ltliSi^nrCi^^ 
[0134] IGBTW^AOait^^^-VmMArO 
b orar . *^K5 1 (DTCDimA 0 c I G B T t 

[0 1 35] L > Ld= (Dt) 

-«:#*-lfT«>J:C^o 30 
[0136] CCDJ: ^>:^j:¥^*SlgCDi&{^5:l5iBJ 

-Tic FU-Y>^®4 9CCiEmiE. V-;^m®50a6C 

BE^y- hmS4 e^EPftQ-r^xb. p^-<-;^®4 30 

nS[V->^14 At^i=>mkm^iY\^XT\m^-7.mA 1 

a«:iiA3nTp§aKL/-<>;i4 2^iiM-r6o cncc 

m\ pSKU.-<>J142j0^6iE?Lh;&^nS^-X/i4 
KcaA^^-So ccD<fc^«:nS^-^H4 1 «:S^-e 

[0 137]-:&, $->2f7Stjf^(D^CC«. V-XOC 
ctitCcfcO. y-hM®4 6ii:TK:jB^^tiTi^fcS^ 
1 a*CDiE?Lhfci. -^©-SC^^pS^-;^® 4 3 

ry-;^siS5 0atcgpaj$n, ^ooiE^Lhtt, 
[0 1 38] ±ia(Dj:^nrm«»cj:o, mtfasecc so 



:teC^r. -<>>^<-^OT r 1 iT r 4;!)5:t>brCi^t* 
S§ (1^5 6© ( i ) CDtfcli) tCfcC^r, ±fIllT-A^^ 

TfflJr-A^^T r 2(DKU>f>mS (S3 4 
o#M§^4 9 ) ;&^:acc. y-;^m@ m^AO^WM 

-^5 0a) *5iEtC/^*>l^T::^$tl^>• C<753ag'C. Tffl«T 
-A^^-(Dy-xmS5 0 aCDmiE3&5±^LT. pMT 
y- K® 4 8 i nM-^-:^J14 1 b<fc01tiS^n€)P n 
S#?&^iIR''^VTX^n5<^:. pMry-F[i4 8;0^6n 
^-^->^Jg4 1 b*CiE7Lh*^aASn, Wmkcnmiov 
-F®4 77&^?>li^e*^aA$nr. ^^7!^5it*r^(C^ 
->:t>-r-5, CCDJSm. nM^-;^ii4 1 b-CG^ffi 

SEua^^iico, 5i'>r:i--FM«4Ob*5{s*>«0Era 

5 6 CD ( i i ) o 
[0 1 3 9] CCDii^. ^*'^ + -F«:««-i--SiSffi5i-< 
-X® (SK) 4 1 b<DJ55W2«I GBT*«0fr-5> 
SJBCi'-^--::^® (SS) 4 1 a(DJSSWl <i:f3 «>m^<D 

[0140] H^fTr l*«^->:t>-r2)i. 

Tr20St4355J5eL. S^Hm^SS (05 6© (i i 

i ) ) lO^asti. {H5 6CD ( i ) ) ccmssn 

[0 14 1]^:cte, :»gtMiS4 0c«. F3?)^i£ 

isa-rs^. I GBTfimi£tSio/c+i' yrcccfco. 

I GBTCDpSJ^S v^4 Zis^hlE^lti^miKi^fc^. 
*>4mS I GBTOnMy-:^4 4*^^^e?J«C^?r^T 

[0142] ti±CD J: ^tc. ^:^HjCDm:t/ffl^i*^g 

[ 0 1 4 3 ] a 3 5 ^^mnomfim^mm^mjom 
m^^^m'ir^fc}^<o^^mxhh. ass (a) i 

GBT§Ii|t4 0 a(D^ffij&>e>«®CC3&iWt:cOgE3:&lS](D 
ms^^TKr, I GBT«. y>^^•>^;^J^-M<D'r 
/-^HTxr^^or. m^3^]g«nM'^-;^B4 l a©* 

r-fefPtciSi/rc^So —:fi. 03 5 (b) <oy^t-Y 

Urc^SO-e. n^^-:^e4 1 bCDc^-ctt, 133 5 
<a) ©nS^-:^H4 1 a<bigD<kI#4T4>-:>r. Ty 

- F» 6 y - F (lijccfaii:^ r i^^u r o » < n 
y-F®4 7cD*rS.Sl«:J^U-C'fe'ni?Jc^o ?6 
iC, 03 5 (a) its 3 5 ( b ) 0^4i-eti<D^^?ig 
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[0 144]113 6«, ^^:^-\' 
1 1 GBT (y >vN->^:^;U-§2) ODnM-^-J^B©/! 

3 OQ - cmii-a-) o 3?^-^^- I GBT5&^[53D»E 
(Cni^i^e 0 0 V) r$)^$^>CC(3:v ^'^^-\'X'^3b 
/xm, I GBTr*^7 5 mni)tiU!^\.^C tf)^t>f)^^. 
i>L. KO/IS* I GBTtC^*o-l*ri5< (7 
5 Mm) f'fotciT^i. ^>(t-\'<Dmmt6 0 0V 

[0145] ^XCC, H3 7.^#ML"C. *Saj(DSt»ffl 

CO 1 46] tr. mSl (a) Cc^-Ti^ic, nM-< 
.-x@<b3^j:^4^^f*S«4 l*«,«.-rs. ^3 7 
(b) (CS^TiO&c, nS^-xSt5©araic. IGB 

TC[:)p-<'-^®<^:^J:5^t^acDP'?^Jl/4 3^. y^:t- 

;L'4 30*«C«, -?-n^tin®y-:^H4 S^rJiJfiSL'. 20 

ti, p^xJl/4 3. nSV-;^®4 4cr)±SPCC5£^£TS 
ctOCC. y-h^lS4 5*/hLry-hS«S4 6^JI5 
^•r^p [5]^^. nSV-;^/i4 4<!:p'^*;V4 3CCg 

4 8 0[)±«:«T-/-Km@5 0 b€:?f^^t"-2). 3 ^(C. 

I GBTSJS4 ORtif-t*- V'im4 0 bOraltC^SSt 

C0 147];XCC, S3 7 (c) ^^■rJ:'^CC. n^-^ 
-;^Sffi4 lSm©y-^*-F®«4 0b6cffl^T^SP 30 

COiagP^:#«>'CnS-^-;^SS4 1 

cDHs^scc. n^T^aejss. (p) 

[0148] 133 8 (d ) «:^-r<i:^CC, n-^- 

XSS4 iMmom^^^BJSL^tixi^rjii^fm ( i gb 

T«IJ^) 4 1 accp^:mia-<:r>54, Wxl3:ii<a> 
(B) ^-(^>tiXT^o C(D^. pS^$B©-<^>5 
4<DF-Xa«, nS:T^I*<i5^:^>5 3CD^tiJ:0 
<'rs, nM^!Ba>f:i-><!:b-cy>*2Xl 40 

0*'cm-\ pM:7^^iaiLT3}^P>*5X 1 p**cm 

-^(DF-xsriiA-rs. 

CO 149] jglC^r. T^--J^€:tT^CiCCci:»3. 03 
8 <e) CC^-rJ:?^^. I GBTMilS4 0 aOgffi^p 
SJi4 2. i?V4--F«Si|i(4 0 bORMCCn3aJ14 7€: 

C0 150]^Cfc, I GBTBRE5Ii|S4 0 aCctB^T4 

/c. ^^V5|---F«lllS40b. ^rgtmtlS40cicta^"rS 
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^A^^^-iOrAu. Pt. F e^CDS^K 

c 0 1 5 1 ] ±ie<Da 3 7(c) nmms 8(e) <dx 

nM-^-;^S«4 lCD*SCC^«>p3S-f :**>5 4^ 
Y:#->aAL/-C*5* (133 9(a)). ^©^133 9 

(b) tC^STi^CC. mUS2^BfSL'r^o S^l^rnS 
-<:t>5 3*nM-^-:^2«4 1 (DSS^l^tC-f 
ATS. ^CDar::^-;^*^f^C<i:4CJ:0. S3 9 

( c ) (tCfjkr^ ^(CpMia42inSH47 ^J^RRr 

-So 

C 0 1 5 2 ] JSii-C. jSat^'MSS^-^ FO^tgjO^rt 

So 

[ 0 1 5 3 1 S 3 4 r *^?BO*^*^g<DSB»M 

So S4 0cc*5(.^r. 5 6«y-^-:7: F»; 

*^?^fiS$*iSS^*&^fIl*'^*Sc 04 0 (a) lifts 

^ :.r7*?:7nl/. I GBT?Iii4 0 a*^^-<::^'-F?Si|S4 

Obraxoffl^nrciSo 04 0 (b) feftM^^^:^?: 

tRL. IGBTm«40aiy>f:f-FtliS40bt3&J 
m^i(iCBfSL^tiX\<^^o MAO (c) H40 <a) 

CO 1 54] ^Cfe. 040 (b) (Cfet^T. I GBT® 

im 0 a ig^$?S?IJiS5 6 iOB- B|gK:?&o/cK® 
iJ, mt^l^l<D^>^<^S18CC7nL/cJ:OOC, IGB 

- FSIiS4 0 b <hS^*?^«I^5 6 t<ommm&^i>. 

[ 0 1 5 5 1 C CD<fc ^) ^Bf&i n/c*^i*^gli. 

TSo -eOK. FlJ{£:*'>^ffi-C2«31$nSo 

[0 15 6] imiKommBm) m4i{t. ^^m<D 

XS>i. 

[0157] ^ms&B^^^m 1 6 (ommmt^rx^h!^. 

kt. y-Y;j--F$St3c4 0b<OK®(CjfM3nSIH]gB;:^^« 

tfvo^ (KOH) m^(^m'ri>ctf)^x^^o 

[0 158] 8cDK*feJf^fig) 04 2 5*. *^qB<D 

^1 8(Dllig^S§(C9^SS:tlffl¥€»^^S<^S§PEKSBI 
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[0159] :^mmBmi!fim 1 7 ©||]KJB/Slig/j:2.j^. 
I GBTOy- h^S5 0 a*5h b^^'OiptCjgER 

[0 160] c(Di5>j:«fiJi-ca>-5rfe. mi6<Dmn 
BBtmrnfji^^im^ctifivt. *>o i gbto:*- 

[0161] (^1 9(0msBm) a43W. 10 

[0162] 2|s;^JBM*sm 1 6 ©^MSJJil t^^c€>* 
tt. IGBTmJ«40ai^'-f:i--FSIJS4 0b*S|^— 

[0 1 6 3 ] C©/c*. ^^'{sj-- F?IJ^4 0 b©BIE5: 

I G B T^^4 0 a <OWE*iefl6«J{c9yc-r S n Sl-^- 20 
XJ14 1 a©J¥3Wl ' iCDPJKl. W2 ' <W1 ' «CS 

[0 1 6 4 ] c©J;0>i. c©«fc'5!::«^-c*r>-rt>. 

[0165] (112 O^mtmB) 044 «. 2fc^Bj© 
^2 0(Dllffif5SlK:OS-2>«i:^«*^(*^SCDSgP»J®ll 

rs>5. 

[0166] 1 8 ©|ISfe?BS.i:m^c5* 

ffl*. cn<J:Oai<ffJBSttifcp- MJSS 7?:Wr2)j#. 30 
r'*2>. COp-SB57{3:, T>'- H)14 8*»6CDd^ 

[0 167] (B2 l©jtli3B,«) a4 5«. 

[0168] *iiife5fjgs*i^ 1 eomtmmtmfsh}^, 

«, K^JS4 0 b*JnM^->^S«4 1 (OmM 

-::^»tS4 l©aH«^tiCC$n-C*J«3. I GBTtM^ 
4 0 a©nS'<-:^SSo;f 3W1 i. ^^-f:*-- FSJ^ 40 
©n M'<->^Sfi©ll3W2 i©ra«:». W1>W2© 

[0 169] C©J:^)Ji:fiS5X-CS)^rfclll 6©X6SJB 

[0170] ^xtc. *i%Hj©^ 3 (Dmm(D'^:fjmmMm 

SSCHSSJ&SI (^2 275^2 6©^BHI) 
•Ti. ^rfc. Cti^OjaSJeSgftt^iaimMBtLT 
nS. ^2^mS®<bL-CpM^mi,*-Ct,>-5A^ 
*3£{CU-C4>.|:l». */c. m— ®bIt«:{±|s1— #-^4«L 

■c. mmr^^m^'M^ri. so 



[0171] (il2 2©**fe?^fig) ia4 6», *:%?g© 

5r^r. EI4 6K:*soT. 6 ntiSSta©nS'^-XH 

<ij£^»S®) ?:ij\L/T*iD. C©nS-^-;^Jg6 1© 

— :^©® (H®) (H]g|536^jf?fiS;$nTi,»5.. c©a 

)16 2*sj^fiJi;Sn. [fflSP*sje«3nfc«ti86 0 btCnS 

[0172] nM'<-;^)B6 1 ©fte:&o® (« 
Bd) «cW, i*|g[©p^'<-;^«6 4*«jSRW«cjg^S 
n, SpS'<-X!16 4rt«:«nMy-;^)16 5*^'JKfi£ 
sn-ci»-5. S^fC. nM-^-;^)B6 linsy-;^® 
6 5i©rdl©pS2'<-;^JB6 4±K». y-h*6^6 
6^/M/-C^^- h?lS6 7j!>sflJ)SSnr(,i-5. ^ite, C 

64. nM-^-XJ16 ISC^nSV-^Se 5«:J:I3. 
CH 1 + * JU«iai-r-5.«iF-aEAfflMO S F ET*1 

[0 17 3] pMKU-O/Se 2±RafnMFU-f >® 
6 3±tc», M116 2. 6 SKSSUr H^-r:^«S (I? 

2©i^ffi) 6 8AiJgfi3E$*iTC>S. */c. nSLV-X 

B6 5±RiyfpM'<-;^)a6 4±«c«. mmeb. 6 4 
{c«L/rv-;^mffi (|gio±«fiB) 6 9*sj^fiJc$*xr 

iss5:©y- h^fiitt. -en-e^ntBstc^g 

[0 1 7 4] ±f3©J:9«:. v§i}ru^>m6zmm 

Sn/cfl^6 0 aCCtJl GBT*sm^5n-C*i«J. 
KU-f»16 3*iJgfiXSnfcMlS6 0 b«:», /^y-M 

0 S F E T*l«flSS U 

[0175] «±©J: :*:^Hj(D^;>3ffl^ji^f*Jia 
tt, I GBTtMOSFET£*SMy>JSM3tl. *«r3M 
OSFET=&«J!3ET5lSffitrt©nS'^-:^)B (S«) 6 

1 b©/f $W2*M GBT^:#KR-rSlSSJrt©nM^- 

(a«) 6 1 a©ll3Wl J:0/^3«<»C<i:*S!^■e 
[0176] 'XJC. C©J: ^a^Slft^gcafP^I^BJ 
•rS. KU-f >S^6 SCCiE'^ff. V-;^^@6 9{Cft 

*sy-hSS6 gtCEDJraStlii. pSg-^-;^IS6 4© 

^r'- hm@6 7{Cgb/tS®*ihSK:jg^L, S^e*s 

[0 177] CC-C. FU-^>Slfe!)J^'h3< KU-^>S 
Efe''^5l»^S^. nM'<-;^J16 ItcaEA^ti/c^-T-e 
PSKU-OI16 2«!:nM'<-:^S6 1 itciot: 

CtijiVt^W.^, C©/cJsi). mTe«pSFU-r>»16 
2{C«jJE4iii*-r. nSFU-^>J16 3{Cfig4ijit?. 
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6 5, S.tSm O^f^-oU) CH 1 . nM-^^-^He 1 
nMKU-f>Jg6 3. F U-^ >^@6 8 5rS^^Sg 

[0178) AiC. mifeo^ifftiut: K u-<>m*5±^ 

[0179] !^(C. 2tsS?§C!?^}i3f<*SISrB, MO S F 

ETtm^-ri^i&tn^-^^m (ss) e i b©j?sw 

2*iIGBT%^^-r?.lStgtt'^-X)l 6 1 a 

[0 18 0] */c. MOSFETli. ^05^x;U-«3g 
?rWb-Cl»4<D-C. EI 3 5 b-CSiHJ L.fc!»8itt. 

[0181] ^r->;t7iii{lF©RRtc«. v-;^«: 

CO 1 82] ;X(C. 04 8. 04 9'£#BlL/f. 

[0 18 3] *-r. 04 8 (a) (CStfJi^tC. nM'^ 
-;^]Bt«4*««:Set6 l?:«S-rS. ;XCC. S4 8 

(b) «C7j\Tct^CC, nS-^-;^S«©±M«C. MO S 
FETfcJ;?/! GBT©p-<-;^)ii«C^.^IS©P'>* 
;U6 3*?g«-r4. p>iJxJb6 3©'P«:W, -5-n-?nn 

5 n M-^-^^StSOSStCtt, p X Jl/ 6 3 . n SV - 
;^6 5©±SP«:SaEr-5J:5«:. y- hJ6^BI6 et/r- 
8 5:JBfiSf 

[0 184] :X«C, 124 8 (c) {C^-rJr^tC. nM'< 
-XSffie lSm©MOSFETSiJgJ6 0b{Cffl^-rS 

jKfiSc-rs. .^.i.>-c. I GBTj^fiSsiise 0 a (cti^-rs 
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[0185] 'XJC. 04 9 (d) (c^-rj:^«:. n-<- 
;^SS6 l«M©[H]gR*5?B^Sn-Ct>i&t,»^Ii|{ ( I GB 
T«J^) 6 1 atCpS^«!8J-<:j->7 2. m«^o> 

(B) fr-<:*->-aAT5. CO^. v>m^WSn^f>l 

2©F-xs«, n5a:^$S!g5^^>7 i©-e-nio fc^ 

10 0"cm-'. pM^*t!8lil/-C:KP>*5x 1 o"cm 
-»©K-:^:gr'i^-rS. 

[OlSeji^t^r. T^-Jl/?:tf5C<i:«:j;0. 04 
9 <e) tC^ri'XC. I GBT«Jgi6 0a©JIH«:p 
MKU-f>®6 2, MOS FET«JS6 0 b©IIS«:n 
^ F U >S 6 3 ?r?gfiS-r 

[0187] ±fa©04 8(c) 7bS04 9 < e ) ©I 

fi«. 05 0J:5ccaBLT^SSLr^>J:ci. -r^cto 
^ nS'^-;^Sffi6 l©SMtC^S?)p^-<:*->7 2% 

-f:t>ffiAi/Ttetr (05 0 (a) ) , -ewtfesso 

20 <b) {C7^i-J:5«c. EiJgP7 2 43^fiS-i-S. i|ft«,»-Criii 
-f3r>7 1 =&nM-<-;^S«6 l©R®^i*tc-f:i->aE 
A-rs. ■t©&r^-Jl'?:1f^C:<i:K:<tf). 05 0 
(c) (CmT.fc^KpSSKU'f^JBe 2inSFU-f > 

[ 0 1 8 8 ] Wit?. MOSFETi IGBTs&ii^iJS 

C 0 1 8 9 ] 04 6 -C«, 3|s:^D8©*«(*^g©S|3:9-S<] 
^cBi®0©^dS/TsSnri,i4*i. *«»^lg±{*<!:L/r 
mi 6©||teJg!!gt|5)»«:. 04O©^®0«:^-r 
30 j;:^tm}S.tirhCttiiX-^h, 04 0Cc*j(,:.r, 4 0 
b?rMOSFETWl|!(<t^*#;in«. -^OSSE^^Ufi 

[01.9 0 ] «±©<i:^iK:. *iS?B{cJ:h«. iSafliE® 

IS <5^ + *Jl') CH 1 . nM-<-;^®6 1 b, nMFU 

-f»s63. Fu-f >«s 6 8 im^mmi^fSi^ + u 

TOiJiiJS tfxi ©r . p n g-^KSH-r SSEKIT*i* 
f«. piaFU-r>e6 2*i6nM-^-;^J16 1 a<C^ 

40 !»+f»;T3!»saEA5ns©-c. esis^sH^sits. se 
[0191] (.mz 3ff:>^m^m.) 05 1 ». :^mm<o 
[0192] 2^«sff^s?.3&i^2 2©llig?Bffiis^c^)i* 

(i. MOSFETSliaeO b©Sffi«CffJeJ$tl?>IHgP*i 

^«ewf8'j-¥"?Xf Fxv5^>y«cj:oj{jRSsn. Gage 

©ffiiJSa3*5$4«6CcJBsS;$^-Ci,>SC<t-c*4. cn6© 
50 |!ngS©gll3€:SI<J^J5T*4il»5f«J 
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tl. ^M^t^'J-JA (KOH) H^rmi-^r^f ^Ci*s-r 

Sri. 

[0 193] (^2 4©3^M?&®) 
112 4<Dll*feii^tc(^S^:*)ffi^^i*^©M^tt'iffi0 

[0194] *ieteM*5m2 3 (D^Jf$^<!:S^r .S.^^ 
«, IGBT^l/<«MOSFET©y- Hig6 7*s 

h p>?©cti{cj^)?fc3*irc>-sc t-c**. 10 
[0 I 9 5] coi^/i. c©J;^>^c«!fiSr*orfe. 

I GBT*Jj:i:JtMOSFET*3e>«cS:i->JSJJt'ft-C$ 

c 0 1 9 6 ] (3f 2 5 (Dmtmm 0 5 3 ». 2|s:*?ao 

[0197] 2 3 omimB tmfS:^^ 20 

». I GBTMJI26 0 aiMOS FETflilSe 0 b«b© 
SfC^glMiae 0 c =&WT*C iT-«>5. *^«1S{6 0 
{*. $|%ajOSiF-**5'->=j-7-r?)IS. MOSFET«l 
l^(cl£tJ[l/?fciE?LK: J; •} , MO S F E Tmi^<omf<Or 

tt. IGBTilHia«:. ^'f^^f-f A^^-5r^ArS 
0*igSbC». 7 3tt. :»SS^JS±«:ai:f6nfcite^S 

[0 19 8] (^2 6©^iS»3SS) 05 4«. *^Bi© 30 
^2 6©|lil^.t§(C^%«:dffi¥^^£Sa©SS?B>;MISI 

r*s. 

[0199] :*:Jli£?BSI*'S2 3©3IJS?f5?!SiSfti,^. 

MOSFETM^eO b*inM'^-;^SS6 1©^ 

'<-;^Sffi6 i©M®tt¥fflK:$JirteO. 1GBT« 
1^6 0a©nS'<-;^aS©J53Wl t. MOSFET 
«Jg(©nS'<-xa«©il3W2 t©H«C«. W1>W 
2©H«^*«fiS»)a:':3. 

[0 20 0] c;©J:5tc«lfiE"C*o"Cfc|g2 3©^je 40 
[020 1] 

l^m<OJ^^^] tXhSfaiOfcJ; ^ k:*«h«©^ 1 ©JS« 
aE¥S<*S^-©)ll:&|S3SEPtT. is*@aJi^*©^^- 
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[0 20 2] S/c. *:^BJ®m2©!!lt$«:J:tl(i. aSafe 
[ 0 2 0 3 ] *^l«©^3 ©^»«: J:ti«, &M 

ETfstg^++ yr^sjjsn, m^MmMvit i gbt«i 
Eirsmsi^TA^^otcc*©-^ ^mE*»6^fife*^Az:% 
yr*^'aA3n5©T?. e^K^iHJiie**. se-^r. 

mi] ^^wMo^m 1 <Dm^^icmi>ii6ms.mmwm 
[ H 2 ] ee*© p M u -y-- 7 JB »fcigiiE^s<*sg 

[ia 3 ] » 1 ©jlMJg.^«:*jW ■5ms^?&=£Si?§T^fc 
j6©W®H«c, fiW?SK©':^a ^ t Ji/^rttffiLfcS. 
[0 4 ] 1 ©SIS6JK©K:*jC»rOflS8©8l33&«Slr^«^ 

[05] ^l©|IJSJ^SS«:*ji,»-C|iaSP©SliS**4'ra©ti 

-{ jv^msibfcm. 

oiSiiE*^»^E©»i®ia«c . swssa© 7 T 
[07 ] n 1 ©i£tej^fii{c*jw*iasi5©^^«jS©jBJ5j 

. [g| 8 ] 1^ 1 ©|li&5^S£©;in»E^(^iS<^^0l|^ 

[a 9 ] ^ 1 <Dmmmn^^B^i^i^m<Dm<m.B 

[^ 1 0 ] :*|feBg<D^2©|IMJi5^CC^.5i«itE¥^(* 

^s©5ae=&n^T»T®ia. 

CH 1 1 3 5|s:^?g©m3©Sli6J&SlK:«4iSWE*^f* 

[@ 1 3 } :$:%Bj©l^5©^}^.S(c{$i;SiStE¥%t^ 
^a©Sa5?:7nr»i®0. 

[ia 1 4 ] :*^B^©ll6©^}^SSic^5BSiE¥^i* 



C16) 
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[0 1 6 ] 0 1 b(o-smK^m»ms<mMmi:fp-sr«i 

mm. 

[017) ^Hm(omi(ommBmK.^i'»ms.^^{^ 

[018] ^:^BS©l^8©||JS^Si{C^SlSWff^{* 
[S 1 9] :$^Bj®^go^JtJ!^tCl?SS?iiSii¥^» 
[112 0 ] 1 0<D|lifeJgg|{c^-5lSilSE*^ 

[S2 1 ] 02 0©iSiiE*^ft^g<O^^*jSt-Bi 



[022] :$^BJ<DI^ 1 1 (DmMBmic^^lSWiK^m 
[ 0 2 3 ] 0 2 2 OjSi}Sii^^{4:^S(DS:4:^}^0^^ 
[ 0 2 4 ] 0 2 2 ©lBiBtEE^2S»^S©S:$:«it©ffe<D 
[0 2 5 ] 0 2 2 ©;gKII^{^^»^g©S*«jtOS 6 

[ 0 2 6 ] 0 2 2 ©llES»E*aH*^a<0S:$«3SO$ 6 
{cfficwf JfiJDT^ %f2Pgfl^ Cc if® 0, 

[02 7] *^§a©IS 1 2 ©Il;te0!g«c^-5^»ffi¥^ 
($^S©SSi:^^-ri(rM0. 

[0 2 8 ] 0 2 7 <Dmsi>(o$^'¥-mm.<DB^:^mi:m^tf} 

K:7f^-rffiril0. 

[0 2 9 ] 0 2 7 ©l«i!SE#^f*^S©^?f5FII«:n^-rBi 
ffi0. 30 

[030] :^^m<Dm 1 3 comMBmiicmi'SMz^ 

[03 1] *5%?3©l^ 1 4©3lifeJBSS{C^-51i5WE^ 
[0 3 2 ] 0 2 9 ©ii5iBiS*^(4:^aC!:^^S:^T»r 



[033] :^mm<om 1 5 ©nisjBsnc^^iaisf 

^^S©l!eP*m1-»i®0. 

[034] :^mn<om 1 6 ©|ISBS$Si«C^^S;^ffi*« 

[035] (a), (b) ■5-n-en034©l GB 
TSU. ^'•-f*- FSIJ©m^5SS©7"n7T-f;l'5:^r 
0. 

(IGBT^) (cot^-c, nm^- 
;^S©il3 ii^E©K^5rltl5L/c0. 
[037)034 ©S*ffl*^»^S©«3|£«®©85(Jt 

[03 8] 03 7{C^<Xfi«:5^-riK®0. 

[039] 03 7 (c) 7^S03 8 <e) tcJtlE-rSffi 50 
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©$Sjt5^!i*^-rBrffi0. 

[040)034 <Dmt)mmmw&^*m K) m^w-mm 

tK4:ml,icmv. 03 4». 04 0 (a) . (b) . 

(c) ©S<?©A-A^«:?&-5/c»f®0fctB^. 

[04 1] :^^m<omn<ommBmi,cm^'^tim^m 
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